Enhanced Adaptive Control of Water Quality in Water Distribution Networks by Incorporating Abrupt Hydraulic Changes  by Vrachimis, S.G. et al.
 Procedia Engineering  89 ( 2014 )  239 – 246 
Available online at www.sciencedirect.com
1877-7058 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).











EDVHGRQ DQ LQSXWRXWSXWPRGHORI WKHZDWHU TXDOLW\ V\VWHP ,Q WKHSUHVHQWZRUN DQ HQKDQFHG DGDSWLYHZDWHU TXDOLW\ FRQWURO
DOJRULWKPLVSUHVHQWHGZKLFKH[WHQGVWKH3RO\FDUSRXHWDOPHWKRGRORJ\E\LQFRUSRUDWLQJLQIRUPDWLRQUHJDUGLQJSODQQHG



















© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of WDSA 2014




















DOJRULWKP PRGLILFDWLRQ LV SURSRVHG LQ 6HFWLRQ  7KH HIIHFWLYHQHVV RI WKH SURSRVHG DGDSWLYH FRQWURO VFKHPH LV
SUHVHQWHGLQ6HFWLRQXVLQJDVLPXODWLRQH[DPSOHRIDEHQFKPDUN':'1
:DWHU4XDOLW\0RGHOLQJIRU3HULRGLF$GDSWLYH&RQWURO
7KH GHYHORSPHQW RI D ZDWHU TXDOLW\ FRQWURO IUDPHZRUN LV DIIHFWHG E\ WZRPDLQ G\QDPLFV WKH K\GUDXOLF DQG
FKORULQH G\QDPLFV+\GUDXOLF G\QDPLFV DUH FRQWUROOHG WKURXJK YDOYHV DQG SXPSVZKHUHDV FKORULQH G\QDPLFV DUH
FRQWUROOHG WKURXJK FKORULQH LQMHFWLRQ 7KH SURSRVHG IHHGEDFN FRQWURO DSSURDFK XVHG LQ >@ FRQVLGHUV DQ RIIOLQH
VFKHGXOH IRU SXPSV DQG YDOYHVZKLFK VDWLVILHVZDWHU GHPDQGV DQG DGMXVWV RQO\ FKORULQH LQMHFWLRQ RQOLQH 6HQVRU
FKORULQH UHVLGXDO VHQVRUV DQG DFWXDWRU ERRVWHU FKORULQDWLRQ VWDWLRQV ORFDWLRQV DUH VHOHFWHG D SULRUL 8VLQJ WKLV
DSSURDFKDQLQSXWRXWSXWZDWHUTXDOLW\PRGHOFDQEHGHULYHG>@$QDUELWUDU\QHWZRUNZLWKQQXPEHURIWDQNVDQG
DQ\QXPEHURISLSHVFDQEHPRGHOHGXVLQJWKHIROORZLQJDXWRUHJUHVVLYHPRYLQJDYHUDJH$50$PRGHO
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ZKHUH  \ N LVWKHFKORULQHFRQFHQWUDWLRQDWDPRQLWRUHGQRGHDWVDPSOLQJLQVWDQWN  X N LVWKHFKORULQHFRQFHQWUDWLRQ
DWWKHLQSXWQRGHQLVWKHQXPEHURIWDQNVLQWKHZDWHUQHWZRUNDQGGDQGG DUHWKHPLQLPXPDQGPD[LPXPZDWHU
WUDQVSRUW GHOD\V IURP WKH LQSXW WR WKH RXWSXW QRGH 7KH YDULDEOH  Y N LV WKH PRGHOLQJ XQFHUWDLQW\ DQG RWKHU
XQFHUWDLQWLHV LQ WKH ZDWHU QHWZRUN 3DUDPHWHUV  LD N DQG  O NE DUH WLPH YDU\LQJ FRHIILFLHQWV FRUUHVSRQGLQJ WR \ N L DQG  X N O UHVSHFWLYHO\ DQGGHSHQGRQ WKHK\GUDXOLFG\QDPLFVRI WKHQHWZRUN:DWHU IORZV LQDZDWHU
GLVWULEXWLRQQHWZRUNGHSHQGPDLQO\RQZDWHUGHPDQGVE\WKHFRQVXPHUV7KHVHGHPDQGVW\SLFDOO\KDYHDSSUR[LPDWHO\





WKHLQSXWRXWSXWPRGHOJLYHQE\ZKHUHIRUVLPSOLFLW\WKHPRGHOLQJXQFHUWDLQW\  Y N LVQHJOHFWHG,QRUGHUWRWDNH
DGYDQWDJH RI WKH SHULRGLF QDWXUH RI WKH WLPHYDU\LQJ SDUDPHWHUV RI WKH $50$PRGHO  LD N DQG  O NE  WKH\ DUH
UHSUHVHQWHGE\D)RXULHUVHULHV

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8VLQJWKHJUDGLHQWPHWKRGWKHHVWLPDWHGSDUDPHWHUV  ÖLD N DQG  ÖO NE DUHXSGDWHGLQRUGHUWRPLQLPL]HWKHLGHQWLILFDWLRQ
HUURUJLYHQE\ 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WKHRXWSXWQRGHDQGLVJLYHQE\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7R REWDLQ VRPH LQWXLWLRQ RQ WKH HIIHFW RI DEUXSW K\GUDXOLF FKDQJHV RQ WKH LQSXWRXWSXWPRGHO SDUDPHWHUV ZH
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$VVKRZQLQ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7KH GLIIHUHQFH LQ SDUDPHWHUV EHWZHHQ UHDO DQG PRGHO QHWZRUN DUH GHILQHG DV 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Ö Ö ÖG U PO O ON N NE E E  7KHDOJRULWKPZLOOWKHQLQFRUSRUDWHWKHNQRZQK\GUDXOLFFKDQJHLQWRWKHVLPXODWLRQPRGHO
DQGFDOFXODWHWKHQHZRIIOLQHPRGHOJLYHQE\
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